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(54) MANUFACTURE OF POROUS ELECTROLYTIC METAL FOIL AND SECONDARY BATTERY 
ELECTRODE USING THIS ELECTROLYTIC METAL FOIL 

(57)Abstract: 

PURPOSE: To provide a method of continuously manufacturing a 
porous electrolytic metal foil and a secondary battery electrode 
using this porous electrolytic metal foil in a current collecting 
board. 

CONSTITUTION: A porous electrolytic metal foil is manufactured 
in such a way that at least 14nm thick oxide film is formed on the 
surface of a drum cathode exposed by peeling off a metal foil layer 
electrolytically deposited on the surface of the drum cathode by 
using the drum cathode and an anode, then electrolytically 
depositing the metal foil on the oxide film. An electrode is 
manufactured by using the porous electrolytic metal foil 1 having 
through holes 2 in the thickness direction as a current collecting 
board and filling an electrode mix agent 3 such as an active 
material mix agent in the current collecting board. 
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7OlH}*E7a^v^t^i<b^0. F5A#y-F 
tt 7 (DSfflaM 7 a #®SBHb3 ft& t» 4 C» 5 ^Fffl^aW 

[0 04 4] COit^ F5A#y-Fft7<D[lMEi£ 

SiRffi^^ai 4<D«tt. F7A#y-F#7<D*J:») 
fcj£< ?SRF^A#y- F*7©«H3lffi7 a©W 

[0 045] CCDWffliJa^7 b, 7b GD_LtCfi3gJ&&$ 

8fiK***#t*©-C % 4iJBiSrF7A*y-F#fr6» 
MiSWfl'BP»7 b. 7 b±tcjgfiRS*iA: 

aar^maiaWBttf 4 4 05 ««i*»±t« c 4#-c 

[0 04 6 3 H5«, SOOSBIA, tF7A*v-F# 
7<D^fcHaM7 a6c*#Lfctt»*^-r-»«»C«aH 
CCD3£gA 2 ©«te, m»?i&S«ffil^Sl 6 

«8I©SS*c*0, *©— #©BWHPLTt»"C, c 
<DHJP3P1 6a#F7A*y- Ff*7<D»fcMlffi7 a 4 

t. SSI 6©ffii£W8Pl 6 b, 16b#F9A*V-F 
#7<0*a«M7ai»«*tettia«r*fflBftt. CCD 
F5A^y-F*7©Sffl*®7 a<Dffl*fc£*>i*fcJS 

[0 047] ft*5, CCDgS 1 6<7>if|«, ggA t 
WJfiWfSl SOW^iHOMT?. F5A*V-F 
*7©ifi<fc?)fe»iB«:ftor^r, F^A#y-Ftt7 
©Bffi«ffi7a<c*$WSWflPJ»»7b. 7bttWBBMfc 

[0 04 8] */c, SSI 6^: F^A#V- F#7©» 
Hi*®7aCCS«UrS2»r41i^tt, Sf^t€14. « 

#'Ji^fA, # , ;^U^>, ^ l Jn->rfA^<h"CS 
SI 6**flE"T4Ci3Wff*0^. COgSl 6 CD* 

ecu:. m«^^>^^>u^«3^?)RJ5*. m^^b 

«cdM@* 1 7 «>EBdti. Ccd^S^ 1 7 1 6 
CD^DSPl 6 aA>6SS 1 6©rt6WCWHLTl>S F^ 
A*y- F{*7 OSW^®7 a ijWlt^S. 
[0049]^5t §S1 6 Hfc?^mS<D 

mm 1 8 b i*n&C£KJ:»3 SittSMii 
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11 

mmmmmiz. tfc&e 1 8 a*?»§g 1 6rt«e«f&3*i 

r§Sl 6f*jic3mu. K?A*V- Ff*7©&tfiS*M 
7a£St>gmmi 8 b^6^nfC«tajL.-ClK . 
[0 05 0 ] SJBMSiSfcigg 1 6l*3K:ifcLfr#£>. *t 
ffiftl 7 <!: K-7A*y-Ki*7CDra(cam-r6C<!:(Cj: 
0. 1 6<Dmn^l 6 afre&WLTUS 
V- Ff*:©35Wai®7 a^ltBSgKbTr-SCitf-C**. 
CCDit. sgffil 6©B?PSB1 6 ai FvA^y-Ff* 

tis j: 5 fcss 1 6 *«ar s i . *ifc«*«3 io 

1 6 arttCSttJ-T^ K7A#y-F#©ggfB*®7aK: 

[ 0 0 5 1 ] <fc C 6 "P. £S 1 6 rttC0ttt-*-£*M%9 

06 ©VI I -VI IiKtC*95BrSlg|-C*407». S« 
©SIS A ,tF*A*v-F «:©sm^M{cS^ O fctt 20 

Jb»*«B8P U g^FtfKCfctt &iWBtf 19a, 19a 

»irt±$*i-ci>£. -*©jsai i 9 a icitmm^mmo 
m&<g 2 o a*ttta: 3 n-c WB«a««ilft*SK <c -c t » 

s. -e-u-r, ffit^Hl 9©— Ml 9 bit. ffeMl 9 c 

[0 05 2 ] ft*>\ C©Htffgg 1 9 ©H«. SSA, 

- F#7©ifl<£ 9fc3£if§tc&o-Cl>-t. p7A*V- K 30 
f*7 ©gfflg?® 7 a CC*$W iffiWJa&ft 7b, 7 b ttSB? 
BMbStitti»J:5«:a-art»4. ttKSSlOCt. *© 

fc. -€•©— ffl'J 19b*!F7A*y- Ff*©fltti*lffi7 a 

[005 3 ] ttftSSl 9©fMlJl 9 d(C{**t®<*l 7 
#ISg;*;h. *l&ffcl 7 £ F5A*v- F{*©H 
tiHlBB7 a i©^K:«^)g«9^y ■< Jl>* 2 1 *s^3 

hn>5„ -e©*^ tat^ssi 9©*«. 7 40 

#Beg<*ft£^R31 9 di Fr> A#y- Fffc©^(ilf?M 
7 afflfjCCttg-rS^H 1 9 eiCCHi^$n-5.. fc*s. -h 

ai«©^^cJ;- 3 -r*tS^6^)lftL-CFf'A*y- F 

[0 0 5 4] «*&S2 0*6tt««19tcfla&Shte 

6M#f5Sl Q*mtcbtc<D%. -ffl'J 1 9 50 
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b^e^n-c. 5cEnp^(c@Ku-rt,^ f?a*v- 

Fft©Stti*B7 a^Go-CiSTb-CCK. Lfc^o 
T. COiSff-C. F-7A27V- F<*©&Ui^S7 aiC« 

i&-«c®*©sfs¥«ai«©}ffla*sa^fl««cjBfiRsn4 c 

[005 5] ftfe. S)B*affi«»^@ilSB©l!BiCCjf t» 
9©rta5^C^3*art^^ra 1 9 d. 1 9 eic^n-e 

*p&w*.«£ra i 9 <ucit£mmm<Dwmtcm^-c^2> 

[0056] Sit. tltt^SI 1 9©fRffiff^«. 136 . 
S7-C^Ufc<fc'5(CHftff^c^3t5n-5fe©-CWitc< . 

^TfcJ;l>. SSI 9rttcffifc3hfcttJB*m 
^©-fflll 9 ba^iStiT, F-5A*y- K#©gStti 

[0057] a8*S<fc^8© I X - I X^fCvS^K® 

©^ffia®(cg#b/ctt^4^-r0-c*s. c©&gA 

C©2fJfflSS2 2«. JgftLfc«?2 2 a©«SP(C 

w,mm<tm<D)tim&. 1 7©ro<*wap2 2 bummtcmm 

g^l^tcteW^,MlSSP2 2 c, 2 2c*5W±S 

sSLSti. g!ffBflffi2 2 a©5fc»C«^fl?fg©«HmS2 
2e*5MSnn,>t, Cti6^-CF?A*y-F» 
7©SfcUaffi7 a^©m^«*&*m*5»fiS$4a-CU 
-5. ft*J. ±iabfc»atlj^©2 2 eiLTtt, 
fi^2 2 aCDft#*««:ffl-3T»«S*lteli«ffl©7L 
HffSH@ftt«2 2 a©S^^K^fi£3ti/c^'J ^ 

[0058] Sfc. C©SB5SS2 2©S38. SIA 

y-F»7©*i«fc»j fe«<«c-3rt>r. K9A*v- F 
f*7©Sffi*®7 a{CfcW-5>Mffl'JSP?>7 b . 7 b81M 

@(*17*iES3n. ^©S#^4F-5 
A*y- F{*7©H^r|Sl<fc— Sc5i±, ^©ffl«2 
2 atCff2j£;*ft-Ct,>-5>igm#&2 2d*iF7A*y-F 
f*7©SUi«M7 a tWH2.<DT$m : >kW^XltifoThX. *> 

[0059] Jioyr » y^c <t*tc j: ti . 2 3 

SS2 2rttcSlA3n/cS^S?t«. §S2 2F*3^« 
fcbfc©*5»affi^K2 2d^6i«aib. ^EPp^ISIKIp] 
e-TS Ff*7©gm*ffi7 atCP>:#aO. 



(8) 

13 

[0 0 6 0 ] C(D«gl^i»^PUoo. F5A*v-F* 

^EPJjn-r^CitcJ;^. K5A#y-Ff*©MB&ffi7 
aSiUfg&fbSftS. *L-C. K9A*V-K#7BH 
<D^EPp*loI«:igfteU"Ct»S©-C > -€-OStB^®7 aCC 

C OilS A , Ttt. K5A*V- Kft®8fH&S 7 a i 10 
©*HS]®£fflMK:bT -5-©}f$t*;»cti«:fE^3 

i>©-ccjft < . rtgptc^si u k v a 

* V - F #©&tii*ffi 7 a &C|S]#>o T «iti T i* •£ J: "5 ft 
^K"C4>niiJ:i,^ £/c, §312 2©rtSlHt, aifg&S 
j££JS3— (t^ifc 3^-2. J: mi*. 'Wr/cciS? 

— ft>ML*3W*U CCD/W7'«:mj|?52MiS?:«*&b-r 
9*1 S'MO 6 nam $ -t± -5 J: 5«c*MStfTfc <fcl>. JE 
(ct*. «$&e2 3©ttt3:{ig«:i|gA, ©ifrsfetisrctt 

< "Cfcj; < > mm^m. 2 2 d k« 

[006 1 ]Jfc, 1 7 i«W^K2 2 d &CDIBI 

r. »®mcS«b/c^«&#K7A#v-F(*7©& 
&^E7 aCcifcftm£ft<,> s fc ; Mtl,-t*>«fct.>. t©§IM 
a. (±. IWffii Lz-c^il^aotb^^lac^^fS 

mmmm<Dmmm^m^^>m^ic. mm^&2 2 d©« 
an*e*/h^ < -recite j: 0. ^&??K©<£fflm£4> 

2>ct*mj]nffl-t2>t±&-ez*>t^'j%!%: : $:m-? 30 
[0062 ] ffi&mnmmzm^z>nmmm<D 

mmasmmt oxoim Ltcms. saans< ft* tmm 
^s<Dnj#^a*5*Pfl#-r-5ci^*s. -&©*:«>» m 

7, 08-C^L/c^gA, -Ctt. «m^S2 2 d©7£t* 
*J«fcO*F7A*ry- Ft*©35ffi?IB7 a<L©ffi8t£^;L 

s„ 

[0063] 

XStffll. 2. tb^Fdl. 2 
1 ) 

S2-C^L/c§|g«:fct,ir. K^A^V-Fft?^? 
>!S£U CCiC. 08, 09-C^bifc^aA, 
Vtc. 

[0064] mm*§4ic. i-ft^iisioog/'j? 

Y)\>. 100g/y> hrt>. &S6 0'C©mg? 50 
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«5*#»U F-7A2/V- Ft* 7 *@]$te;* ttfc#e> F 
7A*V- F&7 i7/- K»6©K|{i:mijiEmR6 0 A 
/ctf rffi«L.. F?A*y- F{*7©*ffi{Cfflf§B* 

©SSjSfciS^lfltcfc C ft o fc. 
[0065] ±IE0ft:mf5?lgf§ 1 ©i?ji££SW&#6. 

2 ©+&C{ft&L.-t-ecD«a}^IS 2 2 d frh p ^SjtClalg 

oo, K5A*V- F&7 (5=-^>SS) 17© 

|S1£5 0 V<DfcmH.ic9motc. F5A*V-K(*7© 
SUi*ffi7 a&ttt. J1^7 OnmOf^KMKI* 

[0066] fit, C©**>Kfb«j£HK:M:»*SS 

i*7*6a^W«:g>iaiL'r«^Si?ii 5r?ifc. out. 
»6ftfc*JSW«l«:*fi/. S!^*>iSS2 Og/'J ? . 

[006 7] tB®{battSf£©mfJ?iB«§«, ^-©¥^/i* 
«50/imr«)0. F5A*V- Fft#>6©Mgiffi (fei 
T, SH<hl,>5) ©^ffifflS (Rz) B5i/m, 
©ffi (fcTF. MMit^) ©^Eflg (Rz)ttl 1 u 
m-c*ofc 0 e:©^pmfgoc«. JS^.*iS]Kiaffl 
-r-sjSji?L* s is«t''=>ti. -e©ns»o. l ~3 ym-C* 

0. -?-©^^e« 1 0 0--2 0 Qffi/mf -C$>-3?Co 

[0068] 2 ) mmomm 

tt^ffiSgSOm 1 /g, ¥i^I0.0 3tfm) 1 

0 omfisp{csto > vitv-v^mmi omm. 
2aagp*as»nbrr§!Km^5ii (msffl^i) ©^-^ 

F^riSiilLfc. 

[0069] C©^-X h*BalSLfcSSi@IS©MffiK: 
l£jSL/c©%II2 00 0kci/ai( 1 f^U^^ 
L/T. il*10 0/im, *S10iim. g3 2 0 mn©!l*6W 

3«2 Omg-r-Aofc. K{b^^fiKB#(c*fg(* 1 7 £ K 
5A*V- Ftt7 £©HK: 1 0V©5tSE£En»ll'T, 
F?A*V- Fff7©SttiSM7 atCJl* 1 4nmW 

%iot«, zmmmm 1 ©^£ks«: ur^js«fii^ 

@2=&S3itUfc,, 

[0070] ftte. C ©3liSM^@2 fcfflc>^^?S 
{J, ip£)jp#5 0 ym, Sffi©Rz2Mm, MORz 

1 0 /imtfei), aii?L©PSo. 1-3/im, -g-©^ 
fS2 0-4 Offl/iMn 1 rio/c. tbi$©/c»{C. Jl* 

5 0jim©ffi^l§?:ffltb. C©MffitCB5iBLfc©<b 
lijacc L/ r segiW^sa* 2 0 meffi^^ *-ciht8W«8 1 
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[007 1 ]**:, ±EEES«e©WW«:# 8 0 0<Z)x 

«<bBI*K:bTasrBBS««^»l2 OoiB*fi»S.*rifc« 

«t«&2 <b L/c 

3) ttOlT'f A^KNfr 

IS* mm<D 3 «*fe**ifi*SLT 

/Co 
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* [0 07 2]oi,vc\ ±SB3SSC-fe^tC1.2inWZ>3E*» 

^jimur, #jHSo«ti«:»L/0Vift4*r3B« 

U 2 0#IBII«rff±b. W«1.2mtfMeWft*a« 

tcfe#£&3ft*fe;i'<3!>2 o@a<Dg(^ai i @go 

[0 0 7 3 ] 

*10 









J&S<Dit (X : 2 0 ®B/ 1 EIB) 




9 7BLh 




«8 0 




«4 0 




»7 0 



[007 4] ChB, IHHf* («MMli) tfttffitt*© 

asr ^K^K^W<Z>IHI«3&sW»K:«nW 8 ft* I » * * 
#/*&#ACC)taUT<r>S®'r. ftntcs&3*vt:c>& 

[007 5 ] 3 

tt7<h©ra^C2 5V©5E*E*EpaiL/'C. F^A#V- 
F#7©SHJ*ffi7 aCC«^3 5 nm t*A 

[007 6 ] «6tiA:«WmS« k ¥*&J¥*2 5 Mm. 
Sffi<£>Rz2Mm, MIORz9^m-C*^ Si?LO 40 
□SO. 1 — 3 M m, -£<D&%ttl£ 15 0-2 5 0 ffl/mm 

1±T 2 tfcSfaTS C L fC <fc 0 MffitfSlffiectt o 
Hj5SW^ffi3^S^L/c e 

[0 07 7 ] CCDH»to£, Mfe#flH@ 1 CD^ira 

1i&fttttt-9--<r 2>\sm$l*l7~>tc. CO««t IBS 
OJWBS««:St-rS 2 0@B©fl^»*9 8HfiU:© 

«*7j*u if-f *^**Wtttcanr^5b©"Cft-3 50 



/C 0 

XHM4 

**>SSF5A*7V- FffrDIBttJ&BK:. @4t*Uc 
ggA, *Sfc»U 3 4 FvAfrV- F 

f*7 i<DHItc5 0VCD5£«E*EnftI0r, F5A#y- 
Ftfc 7 <D^ftSIM7 a icmfr 70nm^^ >B{fc1»& 

[0078] mtbtitcmmmmiz* tou^2o Mm. 

Sffi<DRz2Mm. MtS<D Rz 6 urn X*$> K) , SBTLO 
□So.l — 3 Mm. *CD#^S3 5 0-4 5 0ffi/mm 

9 : 1 iscsi^ccajts-a-zcofe, ^1^3©^ 
[0079] c©««k:o#, njfewimffii om^tm 

«<t*tt«*-f ^^SWtffofc. coWtt, IBB 
cDftm^SCc^-T^ 2 O0S<E>£fc®ggte9 9%«±<D 

/Co 

SOW! 5 

mjEOKKV^^A (Li, CO,)4(BHtflSl3^ 
b (2CoC0 3 • 3Co (OH),) £:L i /COOt 

Mbri : 1 £tt4<fc5«:fl*u t>;u=i~T«<D#~ 
;v 5 jKc J: 0 x £ y -JiZWB l* r ffl^®^ t /c<d% . 
fig 9 0 0'C"C2WFlBI©J»Wfll*?f/j:^-rL i C oO, 
££j?E0/c. 

[0 08 0] Ctl*. iKsK-^SJlz-CfaWLTWISL 
S16MmO»*il, C(D*»^iCCD©^l 0 Ofifi 
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-y^tfpy K>3 osfisrcigjisu cn^Hufeo 

[008 i ] c mmmmmwmv 
tcmmmmzmmmfo t u . nmmmm i <t la* 
cc u r , r§^M^iofi}#a^ 2 0 mq-c* zmmmmm 

<E>«c«S*K:Sfr-r ^> 2 Olnj goSclglti 9 8 %VLt<D 10 

[0082] mwwe 

^^8?gg4 0g/y -^jw M60 

^ffl^tg§A, r K^A*y-F*©WB«iH«:5 0 
VEP^c^miEffifc:£i3/¥<&7 0 nm©f*>SM»S 

JMS*«Jt^fc. 20 
[0 08 3] f§6*ifc«B~ 9 4riHS«* *<D¥*%3m& 
2 5 /im. S* I©Rz2Mm, MffiCDR z 7 u mr & 
0, ai?LOPS0.1-4um, f0MSK3OO- 

4 0 0ffl/imf "C^ K) % ^«*tt5%<D^?L«Jfi4C&-D 
Tl^c 0 — ^ WMmN i 3 . ss Mn 0 .4 Al 03 C 
o 0 . 75 (Mm : ^ yts~J5)l<) ?4@3 0- 

5 0 MmC07kJRfflaa^^»**ffl*L. CCD-^^ 1 

6 0%»»*5S«8Bil.2%*il/#*^y ^■feil'P 
/c 0 * 
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[0 0 8 4] C<D«-A b*m&lstc2&<D~vtr)\s?5 

ft*ta£U m&htc<D%K2 0 0 Oka/ cm 2 T^U* 
J&ff2LTJl#0.8mm, if§7 0 mm, g£ 1 0 0 nmCD~ v T 

® 7 0 ran, fiSlOOnnfC, *BUt~ vtrJlsZIEffiSm 

m 4 ft <t tu le^ffi 5 ft cd^ n-e ti<om &c * a p > e> 

S/»*0.2imiC0-fe^U-dr*^3-li' % 6 NKOHli 
«*«lr>T©»S**J 1 0 AhO^- 9 ^ • *jHt%£IO. 

[008 5] COflKfcCCO*, 0.5CC1 2 0%(Dfe% 
S. 1.0 C tJW»±«El.O V*t©tt«* 1 t-f f 

jitmmmiM *>m**m\ 5 0 0 

HiiSSi ir^P$ 1 0 %o^>^>^- v trfris- 

«rlt««W3. tt«W««4£UC\ »§0l<h|i]<§<D 
HiSM £ g] B#tc 1/ r 5 0 0 -9* -f * ;l/B$ tcte w £ fttSS 
[0 0 8 6 ] cn6mSS«<D5l®»fi[if*C/^ 

^jis c6 5i ixMmtzjsmtcmMLrmmL 

^ h fc*B»ffi<fcLr^2tc^Ljrc. 

[008 7] 
[«2] 













{%. 5 0 0 












(kg/rf) 


(96) 






1 5 


2 5 


7 


l 




2 0 


1 5 


5 


3 




24 


5 


1 


1 0 



©ts«w#^^€in-co-c. mutt. mmLxmmtc®. 

[0088] 
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[0 08 9] ttc. m&mm*. zmmicfr^xmicg. 

*«fc fc;MIic3M&Sffi©Ki£#iDMK:&*. 

can *^iao^m^-r»f®H-cs,s. 

V - FttOSttlilK^i u/c^^^-r-sc^j^^i 10 
[H5 3 Kfbft«©*SE«:fl6m-S-*»«A, *F*a* 

[136 ] Mfl^dJKDjgJiKKffiffl-r&ttSA, §F5A* 

[07 ] 06©V 1 I -V I I^K»-5.»fM0-C*-S. 

at:*-*.. 

[S9 ] 08© I X- I XSWCJSSBrBia'Caa. 

[^©law] 

1 musts (mm&mm) 
ia. ib mmw 1 ©sis 
2 

2 a gffi?L2©pams 

3 rS^W^fJ (mSffl^^l) 

4 

5 30 

6 r y - k# 

7 F5A*V- Ftt <*»#V-F«0 

7 ' "OV h # v - Ff* (^16* v - FflO * 
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20 



7 a R5A#V- F#7©gWSIffi 
7" a -t/UFav- F{*7' ©SttiUffi 

7 b K5A*y- Ff*7 ©MfflJ^ 

8 ma 

9 r-r^h'Jt^-d* 

10 a. 10b n-5 

1 1 mfti^is® 

12 J/t7h 

1 3 (*fffift) 
1 4 «NMCaiKfiM##ISt 
15 

1 5 a mt&mmmconMHkmm 
15b rap 

1 6 &g (s»^a?BE«^#e) 
16a ns 1 6 ©pams 

1 6 b 1 6 ©Wa5 

1 7 

1 8 *memmim¥B. 

1 8 a *ft?«m?ffi©fl»&« 

1 8 b mmimsL<omm^ 

1 9 tstt^g (ttfB&iiKfii&^&> 

1 9 a ffittfgS 1 9 ©$&g|5 

1 9 b mvmm 1 9 ©-iw 
1 9 c mmm 1 9 ©fl&isj 

1 9 d. 1 9 e mvtms 1 9w©sra 

2 0 (S«?®S?t«*&^lS) 

21 gtmrnmik? ■< frz 

2 2 &ES^S§ (XKAJEiftftft^gt) 
2 2a fiffi 

2 2b *fffi&©8tffW8B 

22 c S&E3SS2 2©«gP 
22 d *JKffiaft0i8Iij3« 

2 3 &ttm (mmmmmm^^st) 



[02] 



[07] 



Zo la 3 



10a 1 10b 
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